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TITLE: 


SOV/126-6-5-3/43 


Dependence of the Equilibrium Value of the Lattice 
Constant of a Mixed Spinel From Composition 
(Zavisimost' ravnovesnogo znacheniya postoyannoy 
reshetki smeshannoy shpineli ot sostava) 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr De 


pp 781-785 (USSR) 


ABSTRACT: The author deals with a spinel-type lattice, Such a 


Cardl/4 


lattice is typical for many ferromagnetic semiconductors 
(ferrites). The spinel lattice may be represented 

as a face-centred lattice of oxygen atoms, with various 
metal atoms in the tetrahedral and cctahedral positions 
between lattice sites. To calculate the birding energy 
of lattices of this type Orlov and Men! (Ref 2) used a 
simplified spinel model which represerts sufficiently 
well its main properties. This model has the following 
characteristics. (1) The negative and positive charges 
due to the oxygen electrons ard nuclei are regarded as 
smeared out throughout the lattice. This means that 

the total electrostatic potential of this lattice is 
equal to zero, (2) The excess electrons of oxygen ions 
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and the valence electrons of metal atoms (3d, 4s and AD 
electrons in the case of iror-like atoms) are regarded 
as distributed with a constant density @ throughout the 
lattice, The interactions of these Slectrons with 

metal ions are allowed for, using the statistical method 
of Gombash (Ref 3). (4) The pase spaces of electrens 
with left-handed and right-hanted spins are considered 
separately. Calculations were carried out on the 
assumption that in the expression for the lattice energy 
it is sufficient to include o.:lv the following two terns: 
(i) electrostatic interaction of ions ana electron gas; 
(ii) repulsion energy due to penetration of the "external" 


to be smeared out uniformly throughout the crystal). The 

author calculated constants s , each cof which 

represents interaction of the electron €as with a 

particular ion framework, ne values of S, (Table 3) 
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onstant of a 


were then used to find, from the lattice energies, the 
structural lattice constants a for 11 mixed spinels 


(Table 4). The experimental ° (Table 4, cols. 2 and 5) 


and calculated (cols. 4 and 6) values of the lattice 
constants a were found to agree to within 0.1-0.2 
for a, of th8 order of 8%. The experimental 


dependence of the lattice constant of a particular 
spinel, e.g. 2nCd,_.Fes0,, on the concentration c 


of one component (e.g. zinc) was found to be fully 
reproduced (Table 5) when the values of sy listed in 


Table 3 were used to calculate the lattice constant a 
The paper is entirely theoretical, Acknowledgment 

is made to A. N. Orlov for his advice. 

There are 5 table and 6 references, 4 of which are 
Soviet and 2 English, 
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BY PERIODICAL: Tr. In-ta fiz. metallov. Ural'skiy fil, AS USSR, 1958, Nr 20, pp 43-52 
meen ee OV. Brat skiy fil. AS USS) 


ABSTRACT: This article is a survey of the authors! studies based on a generalization 
of the method of solving the Thomas-Fermi equation for a diatomic mole- 
cule (RZhFiz, 1955, Nr 8, 16122) to the case of a crystal with allowance 
for electrons with two senses of spin (the d-shell of the transition 
metals), The bibliography contains 21 titles, 
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PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 3, 
PP 335-340 (USSR) 


AUTHORS: Men', AsH. and Orloy. A.N. | SOV/126—7m 3m 3/ 4h 
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nt paper the treatm 
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ies depend on 
accoruing to tqs (2) and (3). i 


It is shown 
Y; 8S a function of 


coefficients, may ed 
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that the maximun (Debye ) fre quence 
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either increase or decrease as the degree of long-range 
order in the chain increases. The theory is in 

general agreement with the reduction in the Debye 
temperature which was observed by Iveronova et al. (Ref 4) 
in ordering CuzAur nd NizFelalloys. 


There are 1 figure and 4 Soviet references. 
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PeRIODIC L: Pizika metallov i metallovedeniye, 1959, Vol 7, Nr 3, & 
pp 450-453 (USSR) 
ApSZRACI: he present note discusses the vibrations of a linear 7 i 
chain made up of N-atoms of one type. It is assumed that 
the chain is closed and the equation of motion for the nth 
atom is given by Eq (1), where %, is the displacement 
of the atom and a(j) is the coupling constant. Solutions 
of %q (1) are sought in the form of iq (2). H#xpressons 
are derived for tue frequencies w and are given by 
4as (&), (9) and (10). ‘hese equations are found vo 
reduce to all the special cases considered previously 
(Refs 2-4). There are 4 references, %3 of which are 
Soviet and 1 wnglish. 
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TITLE: On the Determination of the Number of Long-Range Order 


Parameters for Multi-Component Alloys 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4, 
pp 633-635 (USSR) 


ABSTRACT: It is shown that if tne number of types of atoms is m 
and the number of types of sub-lattice sites is mj, 
then the number of arbitrary long-range parameters is 
given by p = mm, -(m + my - 1). There are 4 references, 
2 of which are Soviet, 1 Japanese and 1 Polish. 
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On the Theory of Vibrational Spectravor Solid Solutions 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr l, 


pp 154-156 (USSR) 


ABSTRACT: The authors have calculated (Refs 1 and 2) the 
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frequency spectrum of elastic vibrations on a one- 
dimensional model of an ordering binary solid solution, 
using the method of "effective atoms". Lifshits and 
Stepanova (Ref 3) have also introduced this idea in their 
work on the vibrational spectrum of the three-dimensional 
binary solid solution of isotopes. The method of 
“effective atoms" may be used when the mass difference 
between atoms of different kind i Mio and the 


difference between the elastic coupling coefficients 


74° Le aL 
ee - Ao are small, as a result of which the change 
in the vibrational spectrum of an ideal monoatomic 
crystal of given symmetry, due to the fact that the atoms 
are not identical and their distribution over the sites 
is different from the ordered distribution, may be 
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considered as a small perturbation, In the present 
note it is pointed out that the method of "effective 
atoms" is applicable both to the one-dimensional and 
the three-dimensional case even if the coupling 
coefficients are different and the number of atoms 
per elementary cell is arbitrary. 
There are 8 Soviet references, one 
translation from German. 
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AUTHORS : Men', A. N- and Orlov, A.N. 


TITLE: On Binary Solid Solutions with Interatomic Bonding of 


Two Types 


PERIODICAL: Fizika metallov i metallovedeniye, 
pp 337-341 (USSR) 
of binary alloys the energy of the crystal! 
ented in the form of a sum of the energies 
of interactions between pairs of atoms. It is assumed 
that the interaction energy for a given pair is determined 
only by the type of the two atoms. However, in general 
this energy depends on the nature and the disposition of 
all the atoms surrounding the given pair XY. Moreover, 
even if one Limits ones attention to the interaction of 
the pair XY with the nearest neighbours, then the, gnersy 
of the pair Vyy can take on a number of valties Vyy 


denotes the number of the configuration 


surrounding the pair XY. One could try to take this 
into account by expressing the energy of the crystal not 
as a sum of all the possible X¥ and i but as the sum of 


Card 1/3 energies of complexes formed by each atom: with its 


UY 


1959, Vol 8, Nr 3, 


ABSTRACT: In the theory 
is often repres 
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nearest neighbours. In that case the energy of each 
complex is taken as equal to the sum of energies As 
corresponding to a given pair of atoms of given type XY 
in the complex of type a. If the energy levels of 
electrons in the atoms of a complex are close (almost 
degenerate), then the formation of resonating orbits 
becomes possible. This case is realised in pure metals. 
If the levels are very distant, then the resonance is 
less probable but, under certain conditions, localized 
covalent bonds may be formed, If the atoms of a complex 
do not have a sufficient number of electrons in order 

to ensure the saturation of all the localized covalent 
bonds, then some of them will become unsaturated. Qne 
might expect that this would lead to a relatively stable 
local distortion of valence angles and interatomic 
distances in a complex. The distance between atoms 
which take part in covalent bonding will be smaller and 
the interaction energy greater between neighbouring atoms 
of the same type but not coupled in this way. This 
leads to the appearance of interatomic bonding of two 
types which can conventionally be designated as nai ae 
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There are 1 figure; 1 table and 6 references, 3 of which 
1 German and 2 English. 
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TITLE: On the Determinati 
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PERIODICAL: Pizika metallov i metallovedeniy®e, 
pp 449-452 (USSR) 


ABSTRACT: The problem consid 
containing ®% sublattices. 
number of independent short-range or 


given by 


on of the Number of Arbitrary Short- 
ters for Multicomponent Alloys 
1959, Vol 8, Nr 3,5 
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It is shown that the 
der parameters is 
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where n es of atoms, "™, is 


the number of elements 


ae {2,0} a) 


Z igs the number of nearest sites in sublattice y to 
a given site in sublattice ¥ and w,V = 1,2 e-- A, 
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which Y>- A N. Orlov is thanked for his valuable 
suggestions. 

There are 2 figures and 3 references, 1 of which is 
Soviet, lL Polish and 1 English. 
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TITLE: Deriva tion of the thomas—Formi/an the Thomas— Form 4 —_ 
Dirac Equations Taking into Account Partly Filleg 
Electron Shelig 7 
PERIODICar; I2vestiya VYSshikh Uche bnykh 2avedeniy, Fizika, 
0, 


196 No, 55 pp 112-1197 
TEXT: in USing the Thomas— Ferm 4 method to Calculate the 
Charge density in system Containing b | tr, ton netals 10 
18 neces TY to take into account the *Perimental} Stablisheg 
act that h er electron Shells 6 1 ave non-zero 
Tesultant Spin Over, in &ccordance with the S0O~calleqg 
Maximum my iplicity Tule (Hunts Tule) the Pins in the d-she) 


are oriented go that the Tesul tant SPin hag the maximum POSSible 
Value, The Statistica] theory Which does not take into account the 
Spin-orpjt interaction 1s unable to ®Xplain this fact, t can 
Owever, be taken into 4@Ccount by assumi 


CIA-RDP86-00513R00103: 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 


8/139/60/000/00 5/019/031 
E032/E114 

Derivation of the Thomas—Fermi and the Thomas—Fermi—Dirac 

Equations Taking into Account Partly Filled Electron Shells 


obtain the required relative number of left and right oriented 
Spins. The present author BSives a derivation of the Thomas— Fermi 
and Thomas—Fermi—Dirac equations for these cases. The system is 
assumed to be described by the Hamiltonian 


nn n 2 ‘ 
H = a sr =een + >. ge SOk Vey + a > id (1.3) 
gh 68 yay *™ ij “43 / 


where 2, is. the atomic number of the nucleus & V, is the — 


potential due to the nuclei, and ¥ is the additional potential. 
The sum of these potentials is denoted by Ve4 So that 


Vey = Va + F. (1.3a) 
The ground state energy of the system is then calculated from 
eo A 
B= |O i 4Saq (1.4) 


where 
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Be = X', $03 da, (1.9) 
ee a 2 ERY? (1.10) 

Bo =- Xx’, 0 of ag, GQ.) / 
err X', = 3 02 <7 a (lag) 


and when these are substituted into Eq. (1.7) the final expression 
for the ground state energy as a function of the charge density 
e is given by 
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aero we 0 Vn pda- def vpaa + 
8) 4 


i (1.13) 
a es lol 
+X, | 93 aq HL aa. : 
The expression for the total energy of a crystal consisting of a : 
mixture of two electron gases with densities o; and C2 
corresponding to the two Spin orientations is then wv 


2] 2 e 
E = = 2° ee Sos \v, (91 + e2) da 38 ( velo, +o.) dq +# 
“g,h "eh . 
‘ e k. 
+e, § (91°5 * 9,°4)aq - X, \ (oy "44903 dag 


(1.14) 
It follows from these equations that the Poisson equation 
connecting the potential with the charge density is of the form 
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AY 2 Sr (py + py), (1,23) 
a f aw od : }3 
EA Ot ee ETE ee Or 
(C213) 
where Ack ¢ Fr 
Oy = o'G Iv ~ Vy #T 52)? + ro) (i = 152)% (1.21) 
and 19 4 
Ge Ge , ~~) = thas ? (1.22) v 


5K 'e 15X,.8 


Thus the final Poisson equation describing the system and 
including the effects of partly filled shells is of the form 


AV S 2%egy ly 7 Vy + T5392 +% }3 + (cy ~ V5 * eye + Zo}? } 
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The usual Thomas—-Fermi—Dirac equation can be obtained from this 
by putting Vz = Vo = Vo and the Thomas-—Fermni equation by putting 
%o= 0, The solution of Eq.(1.7) is subject to the boundary 
conditions 


lim (P + F,)V = 2585 lim V = 0, (1.31) 


re ry Uj -> CO 


ee 


This is an abridged translation, Acknowledgements are made to 
A.N, Orlov for discussions and valuable advice, 
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ABSTRACT: The present work is concerned with the discussion of the 
concept of long- and short-range ameters in 
multicomponent crystals having a comp 
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the genera 
present author i 6 linear and 
defects are i although th hematical 
apparatus developed can be used to allow for them- 
discussion i i, generale In the determination 
long-range order, istribution of atoms cover both 
equivalent and non-equivalent sites efined in 
Refs 2 and 6) i en into account, while in 
the short-range the distance and the position 
of the atoms in te spheres are accounted for. 
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Determination of the Number of sndependehetong- and Short-range 
Order Parameters in Multicompgent Solid Solutions 


Short~-range order parameters which takes into account Second- 
order neighbours. The treatment is highly abstract, but 

the results obtained can (and should) be taken into account 
in the Statistical theory of order in mult icompcent Solid 
Solutions and, in Particular, in the study of temperature 

and concentration dependizass of Short-range order parameters 


in the first and Second coordination Spheres, PA 
Acknowledgment is made ta ALN, Orlov for discussions and 
helpful advice. There are 16 references, 7 of Which are 


Soviet, 1 Japanese (in English) and 1 English, 


ASSOCIATION: Sverdlovskiy Sel’ skokhozyaystvennyy institut i 
(Sverdlovsk Agricultural Institute) 


SUBMITTED ; April 22, 1959 
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TITLE: Calculation of the Correlation Parameters for the 
Second Coordination Sphere of an n-Component Solid 
Solution 


PERIODICAL: Fizika metallov i metallovedeniye, 1960. Vol.10, No.5, 
Pp .655-660 


nmtaining Ny i, 
ey eee There are 6 references: 5 Soviet and 
1 Non~Soviet, 


ASSOCIATION: Institut metallurgii UFAN SSSR 

; (Institute of Metallurgy, UFAN USSR) 
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AUTHOR: Men‘, A.N, 
i TITLE: _. Approximate Solutions of the Thomas-Fermi Equation for 


an Atom 


PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1961, No.2, pp.42-45 ; 


TEXT; Analytical expressions giving approximate solutions of 
the Thomas-Fermi equation for an atom 


have been given by H.C.Brinkman (Ref.5), T. Tietz (Ref .6) and 


K.Umeda and S.Kobayashi (Ref.7), The approximate solutions of ‘a 


Oo dpe Bq. (1) are based on the fact that 
a X = Vyx (2) 


is a Slowly varying function (assumed constant), The arbit 
constants are then chosen so that yY should agree with 


tabulated values, The present author uses the method of 
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approximate integration of differenti 


8.A,Chaplygin (Ref.4) to obtain appr 
In this method two functions 2 


al equations put forward by a 
oximate solutions of EBa.(1), 4 
and. u are chosen go that 


2” —2'h]x'h > 0, a —alafcth <0, (3) 


fe The choice of the functions z and u 
of the following two lemmas. ~ 
‘Lemma 1, If two functions £(x) and (x) are differentiable 
in the region G and satisfy the conditions £'(x) > wt (x) 
£(x9) = o(xg) then for any x€G the following inequality will 
always hold: ay Pog 1), 
Lemma 2, If two functions £(x) 


n times and setiszy the conditions 


oe 1) flr)=9 (xe) Pudae'lxy)... FOU (x,)=9t"-4(x,); 
on) a 43 3 , 


2) J) 9 > 9 


can be made with the aid 


and (x) can be differentiated 


= 33: 
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hoe then for an ; 
y x€G the fo11 
»i£ ; owing inequ 
‘S (x) > p(x). Consider now the difteredtiay sca ean 


y= Fx, y, yy? cyl, 


i . Where (5) 

. : ¥ (0) = yo, 1 ed = Yon YO (x) = y,t0-PD) | 
Let us n 

ow set up another differential equation of the f 
a orm 
: = / = e(x,z,z2',20,,.2(n-1) (6) 
where z(x,) = ; 
i ° Yor z'(xg) = ee z(m-1) (x0) = Yo (R7}) 


q ry ( ) f in ee 
g e n foll q ' 


i.e, using Lemma we hav roceeding in a Similar way 
2 
; e zpy. Pro : 
for e<f, and introducing the function y we find that x 
9 


ree (7) 
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Consider now 
y" = f(x, y] 
where d i 
of 
sy 20, ylxo) = yo, y'(xo) = y', 
Then, accordin 
: § to the above, one can f 
: i 
Satisfying Eq.(7) from the deteraneiar eee ° 
Zz" = »(x,z) | (9) 
Consider the equa-tion 


21" = f£(x,z) (10) 


- One can show that 
aa zZ>z>y. In fact from Eq.(9) and (10) we 


Zz" = 21" = o(x,z) - £(x,z)>0 (11) 


(a E 3 
, 
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It follows from Lemma 2 that 


Z> 21 (12) 
. Subtracting Eq.(8) from Eq.(10) we find that 


zu" - y" = f£(x,z) - f(x,y) SO (13) ‘ 


. and since 3° >0O and z)>y, we have in accordance with 


Lemma 2, z3 >) y. Proceeding in a similar way with the function y 

we are led to Eq.(4), By continuing this process indefinitely, 

we can establish the limiting functions Zn and uy, which are as 

near to y as required, In order to find the functions @ and 
for Eq.(1) let 


B=max X (14) 
from which it is clear that 
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Approximate Solutions of ... EO 72/E414 aa 
‘ q 
nan lierrs—n (1—a§ Le a eee ( we 
hee (ts ie mee (15) 
; ww, 
= fa |o(er>—1)—(e-#¥e—1)| ( - =) 
The solution of the equation “s 
zu a 2, , 
aga (16) 
subject to the condition Z2(o) = 1, Z'(o) = aes 
. See i 
gives ! Fi 
; Zee K, (Vex), (17) 3 


where Ky is the modified Bessel function of the second kind 
and C = 0.42. The solution of the equation 


utt- u2 : ( 8 

p : ae 
subject to the condition u(o) = 1, u't(o) = ae 
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gives A 
en eee 
(«+ Vp)? a (19) 


: The quantity yp can ‘easily be found from the data reported by 


P,Gombash (Ref.2) and is found to be. 
p = 0.70 (20) 


Expressions similar to Eq.(17) and (19) have been obtained by 
H.c.Brinkman (Ref.5) and P.Gombash (Ref.2) from the condition 
= const and are of the -orm 


V¥aVEK Vary weObL Om17S. 
= . (21) 
y = 6u/(x-+ Véu)?, 4 =0,58. 


There are 7 references: 4& Soviet and 3 non-Soviet. 
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ASSOCIATION: Sverdlovskiy sel'skokhozyaystvennyy institut 
(Sverdlovsk Agricultural Institute) 


SUBMITTED: November 16, 1959 (initially) 
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E£192/E382 - 
I,9300 
AUTHOR: Men', A... 


TITLEs——Ani_ approximate method cf analysis of non-stationary 
fluctuation spectra 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, v. 4, no. 3, 1961, pp- 521 = 533 + 1 plate 


TEXT: Experimental investigation of the fluctuations 
encountered in the propagation of ultrahigh-frequency waves 

in the troposphere by a number of authors (Ref. 1 - A.P. Deam, 
B.M. Tannin - Proc. IRE, 43, 1402, 1955: Ref. 2:m#.the author 

and his team -~ DAN SSSR, 125, 1019, 1959; Refo 3 ditto - 

this journal, 2, 848, 1959; Ref. 4 . MC, Thompson, -H.B.Yanes, 
J.Res. NBS, 63D, 45, 1959; Ref. 5 - the author ~ Radiot ekhnika 

i elektronika) showed that their autocorrelation’ and spectral 
characteristics were non-stationary. Consequently, in order 

to determine the average spectral characteristics, it is necessary 
to employ the statistical method of analysis of a:whole series 

of independent measurements which should be carried. out under 
identical conditions. This method is based on the spectral analyss 
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of a given process by an analyser having a high resolving 
power; this consists of a large number N of narrow-band 
filters and is a very complex equipment. However, in many cases, 
it is sufficient to employ a more Simple analyser consisting of 
several (e.g. 2) wide-band filters which cover the whole 
fluctuation spectrum. In the simplest two-filter. analyser 
it is possible to determine approximately the relative bandwidth 
of the spectrum by an integral coefficient Y » Which is equal 
to the ratio of the fluctuation powers at the input of these 
filters. The experimental application of this method for deter- 
mining the phase-difference fluctuation Spectra is investigated 
in this wort. The phase-difference spectra were measured 

at a wavelength of X = 10 cm cver a distance of 
L = 33 km. The spectra were found for various heights of 
the receiving and transmitting antennae h and hy 4 


respectively, and distances d between the antennae. The 
Spectra could be determined from the coefficient y , which is 
defined by: - BE 
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y(d) = Opn/% = (69, ~ 69,3) 27100, . 604 (2) 


where oO, and On are the average square values of the 
phase-difference fluctuations measured at 
the output of the high~- and low-frequency 
filters, respe:tively, and 


Vy and Py are phase fluctuations of the signals at the 
points spaced by a distance d . ur 


In general, y is a function of d. h. ho ._L and time t. 


The parameter y is also dependent on tha limiting frequency 
F between the bandwidths of the filters and this should be 


chosen in such a way that yy should be near to unity, The 
coefficient y as a function of d can be expressed by; 
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by2(1 ) 
19) - Yr. } 
vay Sa 


nal 


695 (1 - ry) 


where rp and ry are the spatial correlation coefficients 


for the high- and low-frequency fluctuations, respectively. 


It is shown that these coefficients can approximately be 
expressed by: 


(8) 


where erf x is the probability integral and 
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ba and M B are the charactocristic scaling factors 


characterising the size of the nonhomogeneities which produce 

the fluctuations. In the case when the wave propagates over 

a sharp discontinuity the phase-difference fluctuations can be 
expressed by (Ref. 10 - the author and his team - DAN SSSR, 2, 
740, 1959; Ref. 11 ~-ditto- this journal, 2, 388, 1959): 


— aw bb [ 1—4,(z) ; 
720, 25n52(3a)? 29 | —___**—_ + 1 + . 3 
Manes ess tg? (?,/2) Pea i a 
ae savy fu LF 1 — ru (2) 

2 = 0.05 n5/? (G2 2 pansies.) a +r ‘ 
oen 0, 5 ( yA 2 | te? (91/2) F 1 6 | (13a) 


where ry (2) and ry(z) are correlation coefficients of the 


fluctuations in the direct and reflected waves for the 
discontinuity. These coerficients can be expressed by: 
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| : ay V2 ls Zz 
Bhs ofS; = et i (14) 
ry (2) = Vet Lorie ry (2) 22 ra 
z= SLLuLIey (14a) 
A+ hy Lt 
wi i t and 
where is the spatial delay angle petween the direct a 


i x sed by: 
reflected waves. The coefficient y can be expresse y 


On Val, 2 
Velo. Z\ 42 2rhhy\ 14 VE" orf — |X 
tancona(t, L) = [Ue - erf i, jete ( Le ) t+ Oz 


la 
o (5) +15) 
jis Wel 1 

Vr by 2 2 2x hhg tL fst erf -— ’ 

xl) gbw zoe) he 
where » is a constant given |) ne 
‘ a ee (ales cay ee (15a) - 

va (1-H ett = )(t- 2d er 7) (32), fs 
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Eq. (15) can be simplified for various sxccial cases, such 
as 2 »» fs or 2 SS Oe - Some of the results obtained 


with this formula are illustrated in Fis. 56, where y is 
plotted as a function of tie distance L for various values 
of Oa and Le + The calculated anc the exverimental data 


Show that as the leneth of the transmission route is 
increased, it is possible to observe a relative broadening 

of the fluctuation spectrum which is cue to the presence of 

a boundary surface and the nonhomogeneity of the medium. The 
time dependence of the spectral characteristics of the fluce- 
tuations was also studied experimentally; in particular, their 
dependence on the velocity and the direction of wind was 
measured. It was found that y was almost independent of the 
direction and strength of the wind. 

There are 8 figures and 13 reforonces: 10 Soviet-bloc and 

3 non=Soviet-bloc. The English-language not ientioned in 

the text is: Ref. 6 - R.B. Muchmore and A.D. Wheelon, Proc. 
IRE, 45, 1437, 1955. 
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SUBMITTED: December 1, 1960 


Pig. 50: . | 
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B104 
AUTHOR: Men', A. N. 
a 
TITLE: Determination Of parameterg characterizing the cation distri- 


bution in multicomponent Spinelg 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, Ve. 25, 
no. 11, 1961, 1385 - 1387 
TEXT: The structure of spinels containing Ny (i = 152,6...,n) Cationg of 


kind i wag Studied. The cation distribution Over tetrahedral and Octahedral 
lattice sites is described by one parameter }, ‘the dependence of X on the 
composition C; is determined from a solution of the equation dF/dQ = 0, 


where F = K(I, Cys T) -kT in wl, c,). The author bases on his own experi-~ vA 
mental results (Pizika tverdogo tela; in print) regarding the relation 


A= (a, ), to represent the equation: 
d inw 1 aK 
——eee ee OE ’ 
dl kT dll 
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Tri ir h Tr 1 ion in ate ado ’ nt f 
de ved f om t e e at ons dic ed b ve 1 he orm 


At (Beg —~ 1 + Ay +r) 
(1! dir) (3 — A) = Sr 
M(t — 3e1 + Ag —r) 


eae Ne Age 7) = 
(Se, — 43) (3c; -F Sc, — f—Agpry = Oe (7) yy 
where _ Las - _ 
A go ar 
A= i eel gts 
. N 3N! 
1 cpa 
T= WON DMs BN, (5) 
f=3 i=] 
a; = ae fi 7 ° : 
i exp { rae h= f(he?) = 9 (8) 
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If, for the Case lim bad oO, f is 


1 
Tr '.6 ndependent of A (low temperatures), it 


follows: 


hee tp: putts = 
1 Fay! (a+ at) tp aby Ta (tad 


) (9) 
. = Se, | r—4, a, = 1 — 3c, — -- 
b= Sr+imn bye Bet B14 ny 
= eulh = r), 2 d, = 3¢, (3¢, -f- Bey — 1 4p), 

For the case of high temperatures, . 
=e {- | 
hy ——*— 4, Aa = Sey — dy. 

ieee (11) 


i=3 


Tat 
Ee 
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Datermination of parameters... E104/B310z 


eee The Proposed function che well satisfied for the systems 
Pe, Me, 244 May_ 043 igre, _iin.0, 0.8¢e¢¢1.2), and 

Fe, _ Th Mh PCy paty Tea 04. In case of magnesium ferrite, a good 

agreement with experiment is attained if f ig taken as a linear function of vA 
A. Experimental results concerning the system Ni soFeo ae Tt 0, are in good 


agreement with theoretical data if f in taken as a linear function of ¢ and 
of c. There are 1 table and 13 references: 9 Soviet and 4 non-Soviet. 

The two most recent references to English-language publications read ag 

- - follows: Kriessman Cc. J., Harrison §. F., Phys. Rev., 103, 857 (1954), 
Neel L., Ann. Phys., 2s 137 (1948).+ 


ASSOCIATION: Institut metallurgii UFAN SSSR (Institute of Metallurgy of 
the Ural Braych of the Academy of Sciences. USSR) 
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ya 219% B102/B138 


24. Woo 


AUTHOR: Men', A. N. 


TITLE: Cation distribution in multi-component spinel 

PERIODICAL: Fizika tverdogo tela, v- 4, no- 1» 1962, 14 - 21 

TEXT; Formulas are derived for the concentration and temperature 
dependence of the parameter wy, = NU/N for a spinel-type lattice containing 
N, cations in tetrahedral (A) and octahedral (B) sites. wih is the number 
of i-atoms in -t (pt = A,B) sites; " + wy = Ny (i = 1,2...n). The sub- 
script j runs, from 1 to n-i. At T=O, », = QO. % (Tey) is sought, 


e, = v,/N. For hs (Bseq) a set of n-1 equations is obtained: 


es Be Owe 
ay==eXP\—— WRT Oy)" 


Aghh + : ; 
—— 77) mol. we ey BO * —_ 
; Tey a ay Gade oth (6). dh bre Pe ae 2, the 


e 


bad 


cakes (l=1, 2) (i 4/) 


—_—_—_—_—— ene 
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Cation dist i i 
8 ribution in... B102/B138 i 
For example, for the system Fe;sMgy (Fers:Mg; )O 
be : -)O, 
(14-4) ~> 
fire : (10) 


is found, and for Fer iTi [NireoFe1sgs Tica] Or. 


Y 


1 (1 — 204-1) RT 
fi-e=yr" (11). ’ 


’ 


For U,/kT = 0.96, t 
ae 9 he results agree with experiment. For spinels of type 
2%4 which may be normal or inverse at Ta0, ar = =i1+2a)+ ¥i+8a 
(L. Neel, C. R. 230, 190, 1950); he gf Sons “oar” ee 
bea. where a sexp(-U a’). 
At T=? , dh/aT h se 
o? as a maximun, Tet! = U 1/ kx, » where 


a[x)(1-+2)—2 (1. ma) ecea thee 3a") =o. . (16) 


= 5+4a, d, = 1+8a. Numerical va 


nv. 
VAS 


and'a_ = 4+5a, b= fa + 
, = § a 
: n n. 5 Finv, 
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$/181/62/004/001/003/952 
Cation distribution ins 34 B102/B13g 
Solution yields eae BOTs; (x,), 24.85. U, may be defined as the 


activation energy of an elementary event cf cation diffusion, TE 4400, 


(Uy), ay, 20-07 ev. For A(T) at T=T, (0) A 1/iny, = 1-8, 


Merry B) = 0.064, hee) = 0.008. In the following, the system 
Xo¥ 49200, is treated analogously, the results are tabulated, There are 


1 figure, 4 tables, and 19 references; 11 Soviet-blog and 8 non-Soviet. 
bloc. fhe four most recent referenceg to English-language Publications 
read as follows; A. Miller, J. Appl, Phys. Sup. 30, No. 4, 249, 1959; 
J. B, Goodenough, A. L. Loeb, Phys. Rev, 328, 391, 1955; c. g. Kriessman, 
8. FP, Hairison, Phys. Rey, 103, 857, 1956; xk, Muramori, S. 7. Miyahara, 
J. Phys. Soc. Jap. 15, 2354, 1960. 


ASSOCIATION; Institut metallurgii UPAN Sverdlovsk (Institute of 
Metallurgy of UFAN, Sverdlovek) = 


SUBMITTED: May 24, 1961 (initialiy) 
June 13, 1961 (after revision) V 
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3108 
AUTHOR: Men', A. N, 
TITLE; Concentration and temperature dependences of the correlation . 


parameters of g three-component Spinel 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 4, 1962, 889 - 895 


TEXT: The author establishes the Correlation parameters of a three- 


Component spinel with the composition X14 02204 for which the distribution 


with respect to the sublattices is determined by the probability of / 
finding a certain Cation at a definite lattice site. Extensive formulas 

are derived, which cannot be presented in this abstract. There are 

1 figure, 3 tables, and 10 references; 7 Soviet and 3 non-Soviet, The 

three references to the &nglish-language publications read as follows; 

N. Miyata. J. Phys. Soc. Jap., 16, 206, 1291, 1961; 3. M. Hastings, 

L. M. Corliss. Phys. Rev., 104, 328, 1956, 


ASSOCIATION: Institut metallurgii UPAN SSSR, Sverdlovsk (Institute of 
Metallurgy of the Ural Branch AS USSR Sverdlovsk) 
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AUTHORS: Men’, A. N., and Naysh, V. Ye. 
TITLE: The term splitting in multicomponent disordered crystalg 7 


PERIODICAL: Fizika tverdogo tela, v. 4, nos 12, 1962, 3522-3525 


TEXT: The theory of tern splitting in crystals, developed by Bethe (Ann. 
de Phys., 3, 1335 1929) is extended to multicomponent disordered crystals. - 
It ig assumed that a multicomponent crystal comprises N Sites. In the cage 

of n types of atoma, N, (ae ae ee n), = N, = N holds. Each site is 


characterized by a set M of four symbols (ikla). i characterizes the color 
(the type of atom) of the point, k the number of atoms of & given type, 

1 the spatial distribution of the Other points with respect to the one 
considered and a Gives the condition that among sites of equal color there 
may be such as have different magnetic moments. 1(R) Characterizes an 
island in space which ia bounded by a sphere of radius R. Mia the set of 
all sites, whilat the get Ms (45k »1) of all sites of the game type is a 
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| (5) (3) (3) 
subset of M. A sequence Rain < R, < Lage is obtained if one point 


is connected by rays with the remaining sites and if the distances apart of 
two sites are ordered. 1(R,,) = 1(R, 9) holdg for the symmetries 1(R,,) 


of the island if R,,< Ryo: If the symmetry (Roy 


possible to find a limiting radius (Ri )ramit? for which 1(R, ) « 1(Ri ox) 
Thus the problem is reduced to finding the symmetry of the islands, starting 


from 1(R,; ). The problem ig solved for spinel and garnet structures. It 


) is known, it becomes 


n 
is shown that for spinel-type structures that have tetrahedral lattice 
sites the character of the term splitting ia completely explained if due 
consideration ig given to the immediate neighborhood, whereas in the case 
of octahedral lattice sites two coordination spheres must be considered. 
There are 1 figure and 2 tables. 


ASSOCIATION: Institut fiziki metallov AN SSSR, Sverdlovsk (Institute of 
the Physics of Metals AS USSR, Sverdlovak) 
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E132/E460 

AUTHORS: Izyumov, Yu.A., Men', AN. 

TITLE: On the theory of the scattering of slow neutrons in 


solid solutions having the spinel type of structure in 
its dependence on composition and degree of inverseness 


PERIODICAL: Kristallografiya, v.7, no.3, 1962, 358-361 

TEXT: Theoretical formulae are derived determining the 3 
effective cross-section for the scattering of slow neutrons in 4 
solid solutions of the spinel type. Spinels are of two types, 


normal and inverse which differ in the arrangement of the cations. 
The coherent component of the scattering is calculated but not the 
incoherent part. The formulae are useful for measuring the 
proportions of the cations which are in octahedral and tetrahedral 
interstices. 


ASSOCIATIONS: Institut fiziki metallov AN SSSR (Institute of 
Physics of Metals AS USSR); Institut metallurgii 
Ural'skogo filiala AN SSSR (Institute of 
Metallurgy of the Ural Branch AS USSR) 


SUBMITTED: June 17, 1961 
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Calculating short-range order in spinel-type structures, Piz. 
met. i metalloved. 13 no,6:808-816 Je '62, (MIRA 15:7) 


1. Institut metallurgii Ural'skogo filiala Akademii nauk. 
(Spinel group) (Crystal lattices) 
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AUTHOR: Men', A. N. (Sverdlovsk) 
TITLE: Theory of redox equilibrium in oxides 


PERIODICAL: Znurnal fizicnheskoy knimii, v. 36, no. 11, 1962, 23135 - 2316 


TEXT: The solid solution investigated contains N atoms of thei 


(iw 1....0) type in the intersticial sites of a j-type lattice (j= 1....m) 


: ie? a Cer 
formed by close packed oxygen atoms. aF/aN) = 0; : NY = no; et KY “ Ni 
se int j=1 
ck wok = const, where x? is the number of sites in a j sublattice, w. y 
jot . / 
the valency of i-type atoms, and FP the free configurational energy of the / 
oxide. It is assumed that the i-type atoms can exist in not more than Bes 
. two valence states. The interaction with gaseous 05 is given by: 
4 + 0,(%, +, )/4= yf 0°" (e w, )/2 + 8,0 ,,(~ « )/2 
3.1 52*"a, ra A A j gad at? 
t: 2 1 2 1 2 1 
Cara 1/4 - 
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where > is the ratio between tne number of sites in the j and the oxygen 


v 


sudlattices; ing are the vacancies in the j sublattice due to changes in the 


valency of the A atoms (a, > 7, ). K is the equilibrium constant of this 
2 1 
reaction: 


K= h w akg Wa /84 4 Bia —wa )/2/s wy (wa —wa )/4 
rai * “3; a a IDK Po, a 1 - 


(4), 


where A are the activities defined by 


bony = PEE BW (6) 
» 


It is found that 
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emeES OF ee ir ta Nes + 1h 4 
ON “y ON wy A, / 
“y f (10) 
eS Lar tala eA } 
SS OS oa o ae 
ONG, ONo, A 
N 
iw > ae h N_ is the number of independent 
and NU = at, + a, (p =i,;), where N, is Pp 
P. s=1 
i 
parameters. Hence 
3 7 
91g Po 4lge | ! eu AT 
— (—1)" by, | s+ + 
7 Ga 2 = ra M4 / 


B (wa, — %,,) vU kT 4 N 43 ; 
a eae We) ¢ sie sag << 


If magnesium oxide is added to wustite: log py + 4:log N, + 0.5 log(N,/¥) 
2 


\ : : 1) 
- log 1KN, + (3/2) log (N - Ny - Ny/ iW ~ (2+ 1)(¥, + NI, where 
Card 3/4 
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Theory of redox equilibrium in oxides B101/B180 
i 5 a = Mi = . = " i i i 
N, Neat N. Net N, ; N, Xue? Zia the coordination number, 


1, the number of valency statea = 2, and K the equilibrium constant of the 
ada 0.58 + (1/2)0°>. Addition of Mg0d to 


5 é < A P a + 
wustite is thus favorable for tne reduction of Fe° . 


reaction; Fe" + 0.250, = Fe 


ASSOCIATION: Institut metallurgii Ural'skogo filiala AN SSSR (Institute F 
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B102/B186 
AUTHORS: Men', A. N., and Sokolov, A. V. 


TITLE: Application of the theory of representation te ordering 
binary systems 


PERIODICAL; Fizika tverdogo tela, v. 5, no, 1,.1963, 78-80 


TEXT: The ordering problems are discussed on the example of the AuCu, 


molecule with the Fn3m symmetry by taking account of the symmetry of , jb} 
central - symmetric molecules (symmetry group 0). This is done on the 


basis of a theorem and a lemma described in this paper. Theorem: A 
finite set M of multicolored points My is assumed to be given . - 


(cf.Kristallografiya, 7,490, 1962 5 FMM, 14,315,1962). Each symmetry ‘element 
of this set of points will then be contained in a symmetry group con- 
structed for the Corresponding totality of My single-colored points i 


from M. g is assumed to be an arbitrary symmetry element of group G of 
set M. By definition it is assumed that gMsM or BM, =2 gM, = ou from 
rooL i 
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Application of the theory of ... B102/B186 


which it follows that eM s=M,- Lemma: the symmetry group G. of the 
single-colored set of points My is assumed to be given. The symmetry 
group G of the set i = 2, then will be equal to the section G, (G=1.6,). 
i : 
The totality of the common elements is called section of groups. It is 
proved that the contrary is not valid. On the basis of these conclusions 
the symmetry groups are determined for the 10 irreducible representations 
of the groups 0, and Do It is concluded that the nature of the spectrum 


of the central ion depends mainly on the type of the node of the ordered 
alloy and, within two spheres, not on more distant neighbors. There ure 
2 figures and 1 table. 

ASSOCTATION: Institut metallurgii Ural'skogo filiala AN SSSR (Institute 
of Metallurgy of the Ural Branch of 4S USSR); Institut 
fiziki metallov AN SSSR, Sverdlovsk (Institute of the 
Physica of Metals AS USSR, Sverdlovsk) 
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faotenikty, Ge Ag F ‘Chufarov, G. he 
: nme: i Bitect 6 ve near r order on ‘the maguett 1 properties of £ netic substances: 


ABSTRACT: CR study 1 was: madd or ‘sativetlGn’ 1 phgnetd bation: in gold solutiond of r garnet me 
-eontatning nonmagnetic. fous in. tetrahedral. and octahedral sites. ‘This study was 
- Wade-with proper calculations for effect of near order and was undertaken. to refine’ 6 § 

.. the: magnetization. theory of Gilleo. A comparigon was: ‘made . between theory and - oa 

- experiment for a solid solution of (1-x)¥ sub 3 Fe sub 5 0 ‘gub 12-xCa ‘sub 3 Fe sub 

8:54" sub 3.0 sub.12. - This comparison: ie shown: graphically in Mg. 1. It was found 
Cio. that. calculations involving néar order produce e@ shift in points at the. extremes cf. 
ae ea ‘the curve. ‘representing the relation. of saturation magnetism to concentration. Com<. 
ae parison. of theory: with experiment ° “may define two ‘parameters ‘¢ legs in theory, 
1 that: relate, the. -Snereiee of paired interactions. - Orig. art. has: L figure. and. ee 
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Determining the temperature and concentration dependences of the 


amet t unordered solid solution. 
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peat Prarie 8 no.2:1%§-179 F '63. (MIRA 16:2) 
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KURUSHIN, Yu.N.; MEN’, A.N, 


Determining short-range order parameters for three-component 
spinels. Fiz. met. i metalloved. 15 no.22161-165 F '63, 
(MIRA 16:4) 
1, Ural'skiy lesotekhnicheskiy institut i Institut metallurgil 
Ural'skogo filiala Akademii nauk SSSR. 
(Spinel group) (Crystal lattices) 
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AUTHORS ; Druzhinin, V. V.3; Kurushin Yu. N.3 Men', A. He; Neysh, V, X@e; Nikiforov, ; 


‘| As Yeus Cherepanov, V. I. Saeprerrenmerracats ie : 
: rena nererneme 2/ 
TITLE: Contribution to the theory of energy spectra of paramagnetic iona in certain 
oxides mc newts r 
i 17, 7 
B 


a 


|, SOURCE: Ref. zh. Fizika, Abs. 11016 


REF SOURCE: ‘fr, Komia. po spektroskopii. AN SS6R, t. 3, vyp. 1, 1964, 514-519 


2 -SOPIC TAGS: paremagnetic ion, spectrum 9 (OW Ewegcy 


‘neighbors can exert an he interpretation of the spectra 
| Of such fons. Quantitative calculation results are presented for Cr3* in MgAl20, 
and experimental date on thie ion. (Translation of abstract } 
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RUTHOR: “Cherepanov, Ve 1 Hen! ech He sg hn oe 
UTTLES, A eenceapuctoa. to the “eheory of the , optical spectrum of oe 
ions in ‘spinel. eae 


c : nN : . 


po “Fizika “everdogo tela, Me 6. no. Pe 1964, 1939-1945 


“TOPIC AGS: aoe optical: spectrun, spinel, chromium, “absorption bands 
hevetsersns re 


‘ApSaAcT: Continuing an cearkier investigation of tye sstnee of 
= s on_the-s 
ee arae: da Learisacation situated in the octa- 
ee .- site of an ideal spinel structure (FTT, v. 5, 1830¢ 1963). 
. the @uchors © ‘investigate in Bt bbgaceags detail the lene : oe of 
‘ grc.aucstate level. of a cr?* ion situated in the octahedra - - 
-AMGA1,0 O,)- More accurate formuses are Opteenes: for the en oY 
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AC css ION WR: AP4041690 . BG ee ane oats es oye . op: ; 
lezel. ‘by. simultaneously eons igeriag: the PnFluence oF. ‘fiaide with ‘cubic 
and occa symmetry .-’ ‘The- theoretical results obtained are used for 
ook EW interpretation of the origin of two broad optical absorption 

Se as, which are related to quantum ‘transitions due to the strong ~ 
siigonal ’ field of the second neighbors. Arguments. are advanced for. 
“ang” ‘against ™ this” intérpretation™ dauring the course of comparison of” 
the theoretical results with. ‘the experimental data. The need for ad- ; 
ditional. research is indicated.” eat art. “has: a PLGUE Gr 9. formulas, = 
and kL table. ee . 
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